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(57) ABSTRACT

There 1s provided a balloon cuiled tracheostomy tube with a
balloon designed so as to enhance the tube’s anchorability
without sealing the tracheal stoma. The tracheostomy tube
device includes a conventional curved hollow tube. The distal
end of the tube 1s adapted for msertion through a tracheal
stoma and into the tracheal lumen of a patient’s throat. The
device further includes an inflatable balloon enveloping a
portion of the tube. The balloon has a distal portion substan-
tially centered about and attached to the distal end portion of
the tube. The balloon also has a proximal portion attached to
the bend region of the tube and positioned substantially ofi-
center relative to the proximal portion of the tube and about
the bend region below the proximal plane of the device. Upon
inflation, this configuration provides for expansion of the
balloon around the distal end portion of the tube and the
proximal end portion of the tube below the proximal plane of
the device to seal the trachea below the tracheal stoma and to
avoid sealing the trachea above the tracheal stoma. This con-
figuration of the balloon should allow secretions to exit the
stoma so that they do not accumulate and become a possible
source of ventilator acquired pneumonaia.

3 Claims, 10 Drawing Sheets
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BALLOON CUFF TRACHEOSTOMY TUBE

This application claims the benefit of commonly assigned
U.S. provisional application 60/994,664, filed Sep. 20, 2007,

BACKGROUND OF THE INVENTION

As concerns about ventilator acquired pneumonia (VAP)
continue to mount 1n the practice of medicine, particularly 1n
the developed world, attention has been focused on ways to
reduce the frequency and severity of this potentially fatal
condition. It has been found that one source of bacterial
leading to pneumonia can come from secretions irom the
throat of patients intubated with endotracheal tubes (ET
tubes) for long periods of time. E'T tubes are inserted into the
mouth and down the throat past the glottis, and because of this
cause a great deal of inflammation and generation of secre-
tions from the tissues surrounding the tube. The discomiort
that results from the location of the ET tube in the throat and
the inflammation caused by the ET tube means that most
patients are kept sedated while an ET tube 1s 1nserted.

In contrast to the practice of medicine using ET tubes,
patients may be awake after the installation of a tracheostomy
tube (trach tube). The trach tube, more importantly, 1s mnserted
through an opening or stoma 1n the front of the throat of the
patient, bypassing the glottis and other internal obstacles
above the throat. This 1s critically important since bypassing
these organs does not inflame them nor does 1t provoke the
release of secretions 1n large amounts.

As aresult of the advance in understanding of therole of ET

tubes 1n possibly promoting VAP and the prophylactic efl

ect
of trach tubes, medical practitioners are moving patients from
ET tubes to trach tubes at earlier and earlier times during their
hospitalization.

This heightened awareness of the role of intubation 1n the
onset of VAP has caused increased scrutiny of the design of
trach tubes as well, since although the amount of secretions 1s
lower with trach tubes than with ET tubes, it 1s not nonexist-
ent. Conventional tracheostomy tubes typically have a curved
tube that serves as an artificial passage for the exchange of air
between a patient and an air source, typically either atmo-
spheric air or a mechanical respirator or ventilator. The distal
end of the tube 1s usually equipped with a small, inflatable
balloon, also called a cull, which can be filled with a fluid
(e.g., air). The balloon adheres to the internal lining of the
trachea 1n its generally cross-sectional dimension in order to
prevent air insuiflated by the respirator into a patient from
escaping to the environment through the tracheostomy or the
larynx and pharynx. This enables the air to reach the lower
arrways and eventually the pulmonary alveoli. The balloon
also aids 1n supporting the tube 1nside the trachea.

Conventional trach tubes, unfortunately, are generally not
well anchored within the body, as shown 1n FIG. 1. As a result,
the tube can move a great deal inside the airway, as well as
through the tracheal stoma and the wound. This 1nstability
and lack of anchorage can lead to a number of problems.
Another 1ssue caused by the poor anchoring of trach tubes in
the trachea 1s that they may be accidentally dislocated, some-
times coming out of the airway completely. The reintroduc-
tion of the tube can be very difficult, since the stoma may be
inflamed or damaged by the removal of the original tube.
Additionally, even under normal installation conditions, the
distal tip of the trach tube can cause damage and inflammation
to the posterior wall of the trachea 1T 1t rubs against the
tracheal wall as the patient moves, coughs, efc.

Other suggestions for controlling the movement of trach
tubes with balloons that expand to hold the tube have been
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proposed. An example of such a balloon 1s shown 1n U.S. Pat.
No. 6,612,305 1llustrated 1n FI1G. 2. While these tracheostomy

tube devices may provide suitable control over the movement
ol the tube, the balloons appear to seal the tracheal stoma, thus
limiting access to that region. Sealing the tracheal stoma
inhibits the removal of secretions through the stoma and can
result in the same problems as ET tubes vis a vis VAP,

A trach tube design that 1s more stable within the trachea
than currently available tubes 1s desirable. A trach tube that
allows secretions to be removed through the stoma in order to
avold the accumulation of secretions above the balloon,
potentially causing VAP, would be an improvement over both
the E'T tube and currently available trach tubes.

SUMMARY

The technology disclosed herein concerns a balloon cutfed
tracheostomy tube with a balloon designed so as to enhance
the tube’s anchorability without sealing the tracheal stoma.

The tracheostomy device includes a conventional hollow
tube having a proximal end portion, a distal end portion, and
a bend region intermediate of the end portions. The distal end
portion of the tube 1s arranged for insertion through a patient’s
throat and tracheal stoma and into the tracheal lumen such
that the distal end portion of the tube extends 1n a first direc-
tion within the tracheal lumen when the proximal end portion
extends 1n a second direction through the tracheal stoma. The
proximal end portion defines a proximal plane of the device.

The device further includes an inflatable balloon envelop-
ing a portion of the tube. More particularly, the balloon has a
distal balloon portion substantially centered about and
attached to the distal end portion of the tube. The balloon also
has a proximal balloon portion attached to the bend region of
the tube and positioned substantially off-center about the
bend region below the proximal plane of the device. Upon
inflation, this configuration provides for expansion of the
balloon around the distal end portion of the tube and the
proximal end portion of the tube below the proximal plane of
the device to seal the trachea below the tracheal stoma and
avoid sealing the trachea above the tracheal stoma. Desirably,
this configuration of the balloon will allow secretions to exit
the stoma.

The tracheostomy tube device may have balloon walls that
are non-uniform in thickness. For example, the device may
have a first portion of the balloon in which the walls have a
thickness of about 20 to 30 micrometers and a second portion
ol the balloon 1n which the walls have a thickness of about 5
to about 15 micrometers. Desirably, the first portion of the
balloon 1s the portion of the balloon contacting the upper
portion of a cross-sectional region of the tracheal lumen and
the second portion of the second balloon 1s the portion of the
balloon contacting the lower portion of the same cross-sec-
tional region of the tracheal lumen.

The inflatable balloon component may include a distal end,
a distal attachment zone, a proximal end, a proximal attach-
ment zone, an upper region and a lower region, wherein the
upper region has a thickness of from about 15 to about 30
micrometers and the lower region has a thickness of from
about 5 to about 15 micrometers.

The balloon component may be formed from thermoplastic
polyurethane polymers, thermoplastic polyolefin elastomers,
thermoplastic polyolefin block copolymers, SBS di-block
clastomers, SEBS tri-block elastomers, polyvinyl chloride,
polyethylene terephthalate and blends and mixtures thereof.

The trach tube device may further include a flexible con-
duit along the tube and the balloon such that secretions even-
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tually accumulating cranially to the tracheal stoma can be
removed. Suction may be applied to the conduit and secre-
tions evacuated.

The device further includes means for inflating and deflat-

ing the balloon. These means for mflating and deflating the
balloon may be conventional tlexible conduits and fittings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration of a conventional cuifed tracheo-
stomy tube within a trachea.

FI1G. 2 1s an 1llustration of a conventional elongated cuiled
tracheostomy tube within a trachea

FI1G. 3 1s a drawing of a tracheostomy tube device prior to
insertion 1nto a trachea and prior to inflation of the balloon.

FIG. 4 1s an illustration of an exemplary balloon cuiled
tracheostomy tube designed so as to enhance the tube’s
anchorability without completely sealing the tracheal stoma.

FI1G. 5 1s a frontal view of an exemplary tracheostomy tube
device.

FIG. 6 1s a rear view of an exemplary tracheostomy tube
device.

FIG. 7 1s an1illustration of an exemplary device in which the
balloon 1s 1nflated to seal the trachea 1n the region below the
tracheal stoma while avoiding sealing the trachea in the
region above the tracheal stoma.

FIG. 8 1s a perspective view of an exemplary inflatable
balloon component.

FIG. 9 which 1s a side view of an exemplary inflatable
balloon component.

FI1G. 10 1s a perspective view of another embodiment of an
exemplary inflatable balloon component.

FI1G. 11 which 1s a side view of another embodiment of an
exemplary intlatable balloon component.

FIG. 12 1s an illustration of an exemplary tracheostomy
tube device having multiple inflatable balloons.

DETAILED DESCRIPTION

Conventional tracheostomy tubes are inserted through a
stoma 1n the throat that has been dilated 1n order to receive the
trach tube. Their “anchoring” or the controlled location of the
tube within the trachea remains a concern with these known
tubes. FIG. 1 1s an 1llustration of such a conventional cuilfed
tracheostomy tube 10 composed of a tube 15 and an inflatable
cuil 20. In this configuration, the cuff 20 1s centered on the
tube 15 at the proximal point of attachment 235 and the distal
point of attachment 30 and these points of attachment located
on the tube 15 are contiguous or at an angle of approximately
180 degrees.

In FIG. 1 illustration, the balloon 1s deformed as a result of
compressive forces on the inflated balloon. These compres-
stve forces may be caused by the weight of the ventilator
tubing 35 or by movement of the patient that presses the
ventilator tubing against an obstacle, or by other causes.
These compressive forces may cause the distal tip 40 of the
trach tube to 1mpinge on the posterior surface of the trachea,
indicated by the left arrow 1in FIG. 1, and may inflame or
damage this surface.

In contrast to the configuration of FIG. 1, FIG. 2 1s an
illustration of an elongated cufied trach tube device 50 as

generally described i U.S. Pat. No. 6,612,305, This trach
tube has a tube 35 and an inflatable balloon cuif 60 surround-
ing the tube 35. In this configuration the cuil 60 expands not
only around the tube 55, as do the current models, but also
cramally to 1t and to the stoma. This occurs because the
proximal point of attachment 65 and the distal point of attach-
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ment 70 of the inflatable cuil 60 on the tube 35 are not
contiguous as they are in the device of FI1G. 1. Stated another
way, these points 635, 70 are at an angle (a.) other than 180
degrees relative to conventional device shown 1n FIG. 1.

In order to enhance understanding of the general design of
trach tubes, FIG. 3 1s a view of a trach tube device 100 prior
to msertion mto the trachea and prior to inflation of the bal-
loon 110. The tube 105 has a distal end 115 and a proximal
end 120. The proximal end 120 may be connected to a ven-
tilator (not shown) 11 mechanical ventilation of the patient 1s
needed. The tube has a flange 125 that lies against the skin of
the throat after the device 1s 1n place. The flange may be
sutured to the skin and/or connected to a strap encircling the
head of the patient to help to hold the device 1n place.

Returning to the device as described in the Summary,
FIGS. 4, 5 and 6 show various views of the balloon cuffed
tracheostomy tube 150 distal to the flange, with the balloon
designed so as to enhance the control of the location of the
tube without completely sealing the tracheal stoma. This tra-
cheostomy tube device 150 includes a conventional hollow
tube 155 having a proximal end portion 160, a distal end
portion 165, and a bend region 170 intermediate of the end
portions. The distal end portion of the tube i1s arranged for
insertion through a patient’s throat and tracheal stoma and
into the tracheal lumen such that the distal end portion of the
tube extends in a first direction within the tracheal lumen
when the proximal end portion extends 1n a second direction
through the tracheal stoma.

FIG. 4 1llustrates that the proximal end portion 160 defines
a proximal plane of the device “P”. Generally speaking, the
proximal plane of the device 1s a plane that runs along the
portion of the tube as 1t passes the stoma just inside the
tracheal lumen that 1s closest to the patient’s head, 1.e. the
edge of the stoma in the cramial direction. The disclosed
device further includes an inflatable balloon 175 enveloping a
portion of the tube 170. As 1llustrated, the balloon 175 has a
distal balloon portion 180 substantially centered about and
attached to the distal end portion of the tube 155. The balloon
also has a proximal balloon portion 185 attached to the bend
region of the tube and positioned substantially off-center
about the bend region 170 below the proximal plane of the
device “P”. “Substantially off-center” as used herein means
that the center of the tube 1s at least one tube radius away from
the center of the balloon as 1t exits the balloon, more desirably
at least one tube diameter away from the center of the balloon.

After 1insertion of the devise illustrated 1in FI1G. 4, the bal-
loon 1s 1nflated. Upon inflation, this configuration provides
for expansion of the balloon 173 around the distal end portion
of the tube 165 and the proximal end portion of the tube 160
below the proximal plane of the device “P” to seal the trachea
below the tracheal stoma and avoid sealing the trachea above
the tracheal stoma. Secretions should have easy access to the
stoma where they may be removed by absorption into a stoma
pad placed below the flange attached to conventional trach
tubes at the throat. More particularly, a stoma pad or other
secretion media may be placed between the skin of the throat
and the trach tube flange. This pad may be removed and
disposed of on a regular basis and replaced with a fresh pad so
that bacteria does not accumulate above the stoma.

With further reference to FIG. 4 1t should be noted that
while various curvatures of the bend region of conventional
hollow tracheal tubes may result 1n the proximal plane being
located slightly more or slightly less forward, the proximal
plane of the device “P” may be readily determined from a
reference line “R” runming parallel to the upper surface of the
inflatable balloon 175 (while inflated). The proximal plane of
the device “P” 1s the plane that 1s perpendicular to the refer-
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ence line “R” and which passes through the point 190 where
the reference line “R” intersects with the most proximal or
outermost portion of the tube 155. This 1s generally thoughtto
correspond to a plane that runs along the portion of the tube as
it passes the stoma just inside the tracheal lumen that 1s closest
to the patient’s head, 1.e. the edge of the stoma 1n the cranial
direction.

FI1G. 5 1s a frontal view of the tracheostomy tube device 150
of FI1G. 4, 1llustrating the distal portion of the tube 165 and the
distal balloon portion 180. Note that the distal portion of the
tube 165 exits the balloon 180 1n approximately the center of
the balloon 180. This tube location 1s not substantially off-
center from the center of the balloon.

FIG. 6 1s a rear view of the tracheostomy tube device 150
illustrating the proximal portion of the tube 160 and the bend
region 170 of the tube and the proximal balloon portion 185.
Note that the proximal portion of the tube 160 exits the
balloon 180 1n a location that 1s substantially off-center of the
balloon 180. For, example, the center of the tube 1n FIG. 6 1s
about one tube diameter (approximately about 8 to 10 mm)
away from the center of the balloon as the tube exits the
balloon. That 1s, the center of the tube 1s vertically displaced
about one tube diameter away from the center of the balloon
in only one axis (that 1s, 1n the vertical axis of the tracheo-
stomy tube) as depicted in FIG. 6. As used herein, the term
“substantially off-center” refers to the relative position of the
proximal portion of a tracheostomy tube at 1ts point of attach-
ment to a tracheostomy tube balloon, particularly 1n compari-
son to distal portion of a tracheostomy tube at i1ts point of
attachment to the same tracheostomy tube balloon. As noted
above, the amount of displacement 1s desirably about one
tube diameter (approximately 8 to 10 mm) but distances
greater than one tube diameter such as, for example, 15 mm or
20 mm or more, are contemplated.

The measurement of balloon wall thicknesses may be
made using a Litematic device. An exemplary device 1s the
series 318 Model VL-50A by Mitutoyo America Corporation.
According to the manufacturer, the Litematic device mea-
sures thicknesses between 0 and 50.8 mm with a resolution of
0.01 micron, using a probe tip and an inflexible ceramic base.
The measuring force used 1s 0.01N (1 gram). The probe tip
used for testing herein was a 3 mm diameter carbide ball
contact point which was provided as the “standard” probe tip
with the Litematic device.

Strips of single-ply foils or membranes may be used to
determine the thickness of each sample. Balloon specimens
(not attached to a trach tube) from each sample may be cut to
prepare the strips: first the ends should be cut off to leave a
uniform band of about 30 mm 1n width; then each band should
be cut 1n the width direction to form a strip. Thickness mea-
surements at 10 locations along the length of each strip should
be made, the individual measurements of strips for each
sample (with at least 6 strips measured) should be averaged
together, and the respective standard deviations calculated.

FIG. 7 1s a cross sectional view of the tracheostomy tube
device 1n a trachea. As discussed briefly above, the balloon
180 may have walls that are non-uniform 1in thickness. The
device may, for example, have a first portion “A” of the
balloon in which the walls have a thickness of about 20 to 30
microns and a second portion “B” of the balloon 1n which the
walls have a thickness of about 5 to about 15 micron. It 1s
believed desirable that the first portion “A” of the balloon 180
1s the portion of the balloon contacting the upper (anterior)
portion of a cross-sectional region of the tracheal lumen 190
and the second portion “B” of the balloon 1s the portion of the
balloon contacting the lower (posterior) portion of the same
cross-sectional region of the tracheal lumen. Stated some-
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what differently, the inflated balloon 180 1s adapted to seal the
trachea (1.e., the tracheal lumen 200) 1n the region 205 below
the tracheal stoma 210 and to avoid completely sealing the
trachea 1n the region of the tracheal stoma. This configuration
of the balloon allows secretions to exit the stoma at the open-
ing 215.

Although the mventors should not be held to a particular
theory of operation, 1t 1s generally thought that having the
relatively thinner second portion “B” of the balloon contact-
ing the posterior wall 195 of the trachea will provide a better
seal 1n that region where secretions may be more prone to
collect due to gravity when a patient 1s resting horizontally on
his back. The relatively thicker first portion “A” of the balloon
contacts the upper wall 190 of the trachea where secretions
may be less prone to collect when a patient 1s resting hori-
zontally on his back. Once the patient stands or sits up, gravity
no longer holds the secretions against the posterior wall of the
trachea and they may exit the trachea through the stoma 1n the
anterior tracheal wall.

FIG. 8 1s a perspective view of the resulting inflatable
balloon component 250. FIG. 9 1s a side view of the same
balloon. This inflatable balloon component may include a
distal end 2585, a distal attachment zone 260, a proximal end
2635, a proximal attachment zone 270, an upper region 275
and a lower region 280. According to an embodiment of the
disclosure and as noted above, the upper region desirably has
a thickness of from about 15 to about 30 micrometers and the
lower region desirably has a thickness of from about 5 to
about 15 micrometers. Extrapolating the locations of P, R and
the proximal tube results 1n a location for their intersection at
a point relatively far from proximal end 265 of the balloon
250. Nevertheless, this configuration allows for an opening
between the proximal end of the balloon and the cranial edge
of the stoma. As may also be clearly seen by reference to

FIGS. 9 and 10, the distal end 260 of the tube exits the balloon

substantially on center while the proximal end 270 of the tube
exi1ts the balloon 1n a position that 1s substantially ofl center to
end of the balloon.

FIG. 10 1s a perspective view of another embodiment of the
resulting inflatable balloon component 250 and FIG. 11 1s a

side view of the same balloon. As can be seen in FIGS. 10 and
11, the inflatable balloon component may include a distal end
255, a distal attachment zone 260, a proximal end 265, a
proximal attachment zone 270, an upper region 275 and a
lower region 280. According to an embodiment of the instant
disclosure, the upper region desirably has a thickness of from
about 15 to about 30 micrometers and the lower region desir-
ably has a thickness of from about 5 to about 15 micrometers.
Extrapolating the locations of P, R and the proximal tube
results 1n a location for their intersection at a point relative
near to the proximal end 2635 of the balloon 250. This con-
figuration also clearly allows for a relatively large opening
between the proximal end of the balloon and the cramal edge
of the stoma. As may also be clearly seen by reference to
FIGS. 11 and 12, the distal end 260 of the tube exits the
balloon substantially on center while the proximal end 270 of
the tube exits the balloon 1n a position that 1s substantially off
center to the end of the balloon.

In reference to FIGS. 8 through 11 generally, the dimen-
s1ons from the upper region 2735 to the lower region 280 may
range from about 50 millimeters to about 25 millimeters and
may desirably be between about 35 millimeters to about 30
millimeters. The dimensions from the distal end 2355 to the
proximal end 265 may range from about 60 millimeters or
more to about 25 millimeters and may desirably be between
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about 40 millimeters to about 30 millimeters. These are gen-
eral dimensions and 1t 1s contemplated that the dimensions
may be larger or smaller.

In the practice of the disclosed technology, the balloon
component may be formed from thermoplastic polyurethane
polymers, thermoplastic polyolefin elastomers, thermoplas-
tic polyolefin block copolymers, SBS dl-block clastomers,
SEBS tri-block elastomers, polyvinyl chloride (PVC), poly-
cthylene terephthalate (PET) and blends and mixtures
thereol. More desirably, polyurethane may be used because 1t
has been found to cause less irritation to tissues than other
materials. Usetul polyurethanes include those from the Dow
Chemical Company (Dow Plastics) available under the trade-
name Pellethane®. Pellethane® thermoplastic polyurethane
clastomer 1s available in a number of grades and hardnesses
and the particular one selected for a specific use will depend
on the properties desired 1n the final product. The hardness of
a polymer, for example, 1s an attribute that may be varied to
meet the requirements of various applications. One exem-
plary polyurethane 1s designated Pellethane® 2363-90A and
has a durometer hardness of 90A (ASTM D-2240). This
polyurethane has a softening temperature of 110° C. (ASTM
D-790) and a melt index of 30 g/10 min. at 224° C., 2160 g
(ASTM D-1238).

The device further includes means for inflating and deflat-
ing the balloon (not shown). These means for inflating and
deflating the balloon may be conventional flexible conduits
and fittings. In another aspect of the invention, the tracheo-
stomy tube device may further include a flexible conduit (e.g.
suction line or lumen) along the tube and the balloon such that
secretions eventually accumulating cramally to the tracheal
stoma can be removed. Suction may be applied to the proxi-
mal end of the conduit or lumen that terminates just above the
balloon.

Yet another aspect of the invention encompasses a tracheo-
stomy tube device having multiple inflatable balloons. As
shown 1n FI1G. 12, the tracheostomy tube device 600 includes
a conventional hollow tube 603 having a proximal end portion
610, a distal end portion 615, and a bend region 620 interme-
diate of the end portions. The distal end portion of the tube 1s
arranged for insertion through a patient’s throat and tracheal
stoma and into the tracheal lumen such that the distal end
portion of the tube extends 1n a first direction within the
tracheal lumen when the proximal end portion extends 1n a
second direction through the tracheal stoma. The proximal
end portion defines a proximal plane of the device

The device further includes a first inflatable balloon 625
enveloping the distal end 6135 of the tube, the first inflatable
balloon 625 being substantially centered about and attached
to the distal end of the tube at attachment zones 630.

The device also includes a second inflatable balloon 635
enveloping and attached to at least a portion of the bend
region 620 of the tube and positioned substantially off-center
about the bend region 620 below the proximal plane of the
device “P”. The second intlatable balloon 635 1s attached to
the tube at attachment zones 640.

Upon 1nflation, this configuration provides for expansion
ol the first inflatable balloon 625 around the distal end portion
of the tube 615 and expansion of the second inflatable balloon
635 near the proximal end portion of the tube 610 below the
proximal plane of the device “P” to seal the trachea below the
tracheal stoma and avoid sealing the trachea above the tra-
cheal stoma. Desirably, this configuration of the balloon to
allow secretions to exit the stoma.

As noted above, while various curvatures of the bend
region of conventional hollow tracheal tubes may result the
proximal plane being located slightly more or slightly less
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forward, the proximal plane of the device “P” may be readily
determined from a reference line “R” running parallel to the
upper surface of the inflatable balloons 625 and 635 (while
inflated). The proximal plane of the device “P” 1s the plane
running perpendicular to the point 645 where the reference
line “R” intersects with the most proximal or outermost por-
tion of the tube 605. This 1s generally thought to correspond
to a plane that runs along the portion of the tube as it passes the
stoma just inside the tracheal lumen that i1s closest to the
patient’s head.

The device further includes means for inflating and detlat-
ing the balloon. The means for inflating and deflating the
balloon may be a conventional flexible conduit 1n communi-
cation with each balloon. Alternatively, the means for intlat-
ing and deflating the balloon may be a conventional flexible
conduit 1n communication with both balloons such that both
balloons can be intlated and deflated simultaneously through
a single conduit.

In an aspect of the invention, the second balloon may have
walls having a non-uniform thickness. For example, a first
portion of the second balloon may have walls having a thick-
ness of about 20 to 30 micrometers and a second portion of the
second balloon may have walls having a thickness of about 5
to about 15 micrometers. Desirably, the first portion of the
second balloon 1s the portion of the balloon contacting the
upper portion of a cross-sectional region of the tracheal lumen
and the second portion of the second balloon 1s the portion of
the balloon contacting the lower portion of the same cross-
sectional region of the tracheal lumen.

At least one of the balloons may be formed of thermoplas-
tic polyurethane polymers, thermoplastic polyolefin elas-
tomers, thermoplastic polyolefin block copolymers, SBS di-
block elastomers, SEBS tri-block elastomers and blends and
mixtures thereof.

This application 1s one of a group of commonly assigned
patent application which are being filed on the same day. The
group includes application Ser. No. 12/206,51°7 in the name of
Brian Cuevas and 1s entitled “Improved Balloon Cull Tra-
cheostomy Tube”; application Ser. No. 12/206,560 in the
name of Brian Cuevas and 1s entitled “Improved Balloon Cuif
Tracheostomy Tube with Greater Ease of Insertion”; applica-
tion Ser. No. 12/206,480 1n the name of Brian Cuevas and 1s
entitled “A Tubular Workpiece for Producing an Improved
Balloon Cuil T application Ser. No.

racheostomy Tube”;
12/206,583 1n the name of Brian Cuevas and 1s entitled “A
Method of Making an Improved Balloon Cuif Tracheostomy
Tube”.

Modifications and variations of the present invention will
be obvious to those of skill in the art from the foregoing
detailed description. Such modifications and variations are
intended to come within the scope of the following claims.

We claim:

1. A tracheostomy tube device comprising:

a hollow tube having a center, a proximal end portion, a
distal end portion, and a bend region intermediate of the
end portions, wherein the distal end portion 1s arranged
for mnsertion through a patient’s throat and tracheal
stoma and 1nto the tracheal lumen such that the distal end
portion of the tube extends 1n a first direction within the
tracheal lumen when the proximal end portion extends
in a second direction through the tracheal stoma, the
proximal end portion defining a proximal plane of the
device;

an inflatable balloon having a center and enveloping the
tube, the balloon having a distal balloon portion centered
about and attached to the distal end portion of the tube
and a proximal balloon portion attached to the bend
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region of the tube and positioned such that the center of
the tube 1s at least one tube radius away from the center
of the balloon about the bend region below the proximal
plane of the device, wherein the balloon expands upon
inflation around the distal end portion of the tube and the 5
proximal end portion of the tube below the proximal
plane of the device to seal the trachea below the tracheal
stoma without sealing the tracheal stoma;

means for inflating and detlating the balloon.

2. The tracheostomy tube device of claim 1, wherein the 10
means for inflating and deflating the balloon comprises a
flexible conduit in communication with the balloon.

3. A tracheostomy device for insertion into a trachea
through a tracheal stoma, comprising a tube and balloon, each
having a center, wherein said balloon upon 1nflation seals the 15
trachea below the tracheal stoma without sealing the tracheal
stoma and wherein said balloon 1s positioned such that the
center of the tube 1s at least one tube radius away from the
center of the balloon about a proximal bend region of said

tube and positioned such that the center of the tube 1s at the 20
center of the balloon at a distal end of said tube.

G x e Gx o
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